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DETAILED ACTION 

Information Disclosure Statement 

1 . The information disclosure statements field 29 November 2005 and 7 November 
2006 repeat several citations. Although, the references listed in the 29 November 2005 
IDS have been lined through, these references have been indicated as being 
considered in the 7 November 2006 IDS. 

Specification 

2. Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 150 words. It is important that 
the abstract not exceed 150 words in length since the space provided for the abstract 
on the computer tape used by the printer is limited. The form and legal phraseology 
often used in patent claims, such as "means" and "said," should be avoided. The 
abstract should describe the disclosure sufficiently to assist readers in deciding whether 
there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information 
given in the title. It should avoid using phrases which can be implied, such as, "The 
disclosure concerns," "The disclosure defined by this invention," "The disclosure 
describes," etc. 

Claim Objections 

3. Claim 13 is objected to because of the following informalities: it appears that 
"wherein perovskite crystals belong to an orthorhombic system" should be "wherein the 
perovskite crystals belong to an orthorhombic system". Appropriate correction is 



required. 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-4, 6-10, and 12-14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kimura et al. (US 6093339) in view of Kennedy et al. (US 
2003/0199228). 

6. With respect to claim 1 , Kimura et al. discloses a piezoelectric ceramic 
composition characterized by containing: metallic element K; metallic element Na; 
metallic element Nb (column 3, lines 13-22); M1, which represents a divalent metallic 
element, or a metallic element combination formally equivalent to a divalent metallic 
equivalent (column 3, lines 13-26); M2, which represents a tetravalent metallic element, 
or a metallic element combination formally equivalent to a tetravalent metallic element 
(column 3, lines 13-26); non-metallic element O, wherein K, Na, Nb, M1, and M2 
constitute the formula [(1/2)aK20-(1/2)bNa20-cM10-(1/2)dNb 2 05-eM202], a, b, c, d, and 
e in the formula satisfy the following relations: 0 < a < 0.5, 0< b < 0.25, 0 < c < 0.1 1 , 0.4 
< d < 0.56, 0 < e < 0.12, 0.4 < a+ b + c < 0.5, and a + b + c + d + e=1 (column 3, lines 
13-22). The relationships between a, y, z, m, and n of Kimura et al. and a, b, c, d, and e, 
of the claims is as follows: a = (1/2)(1-n)(mX1-(x+y)), b = (1/2)(1-n)(m)(x), c = (1/2)(n), d 
= (1/2)(1-n)(1-z), ande = (1/2)(n). 
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Kimura et al. does not disclose expressly that the ceramic composition contains 
M3, which represents a metallic element of a sintering aid component and which is at 
least one of Fe, Co, Ni, Mg, Zn, and Cu, or that when the total amount of K, Na, Nb, M1 , 
and M2 as reduced to corresponding oxides is 100 parts by mass, the amount of M3 as 
reduced to M3 oxide is 5 parts by mass or less. 

Kennedy et al. teaches a piezoelectric ceramic composition that includes M3, 
which represents a metallic element of a sintering aid component and which is at least 
one of Fe, Co, Ni, Mg, Zn, and Cu, or that when the total amount of K, Na, Nb, M1 , and 
M2 as reduced to corresponding oxides is 100 parts by mass, the amount of M3 as 
reduced to M3 oxide is 5 parts by mass or less (Paragraph 55). 

At the time of invention, it would have been obvious to a person of ordinary skill 
in the art to combine the sintering aid, M3, of Kennedy et al. with the ceramic 
composition of Kimura et al. for the benefit of creating a ceramic composition that can 
be sintered more easily (Paragraph 55 of Kennedy et al.). 

7. With respect to claim 2, the combination of Kimura et al. and Kennedy et al. 
discloses a piezoelectric ceramic composition as described in claim 1 . Kennedy et al. 
discloses that when the total amount of K, Na, Nb, M1 , and M2 as reduced to 
corresponding oxides is 100 parts by mass, the amount of M3 as reduced to M3 oxide is 
0.1 parts by mass or less (Paragraph 55). 

8. With respect to claim 3, the combination of Kimura et al. and Kennedy et al. 
discloses a piezoelectric ceramic composition as described in claim 1 . Kimura et al. 
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discloses that M1 is at least one of Ca, Sr, Ba, (Bi 0 . 5 Nao.5), and (Bi 0 . 5 Ko.5) (column 3, 
lines 23-26). 

9. With respect to claim 4, the combination of Kimura et al. and Kennedy et al. 
discloses a piezoelectric ceramic composition as described in claim 1 . Kimura et al. 
discloses that M2 is at least one of Ti, Zr, and Sn (column 3, lines 23-26). 

1 0. With respect to claim 6, the combination of Kimura et al. and Kennedy et al. 
discloses a piezoelectric ceramic composition as described in claim 1 . Kennedy et al. 
discloses that M3 is a combination of Cu and at least one of Fe, Co, Ni, Mg, and Zn 
(Paragraph 55). 

1 1 . With respect to claim 7, the combination of Kimura et al. and Kennedy et al. 
discloses a piezoelectric ceramic composition as described in claim 1 . Kimura et al. 
discloses that a, b, and d in the formula satisfy the following relation (a + b)/d < 1 .00 
(column 3, lines 13-22). 

12. With respect to claim 8, the combination of Kimura et al. and Kennedy et al. 
discloses a piezoelectric ceramic composition as described in claim 1 . Kimura et al. 
discloses that a, b, and c in the formula satisfy the following relation: 0 < c/(a + b + c) < 
0.20 (column 3, lines 13-22). 

13. With respect to claim 9, the combination of Kimura et al. and Kennedy et al. 
discloses a piezoelectric ceramic composition as described in claim 1 . Kimura et al. 
discloses that in addition to K, Na, Nb, M1, M2, and M3, metallic element Li, wherein at 
least one of K and Na in the formula is partially substituted by Li (column 3, lines 13-26). 
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14. With respect to claim 10, the combination of Kimura et al. and Kennedy et al. 
discloses a piezoelectric ceramic composition as described in claim 1 . Kimura et al. 
discloses that in addition to K, Na, Nb, M1, M2, and M3, metallic element Ta, wherein 
Nb in the formula is partially substituted by Ta (column 3, lines 13-26). 

15. With respect to claim 12, the combination of Kimura et al. and Kennedy et al. 
discloses a piezoelectric ceramic composition as described in claim 1 . Kimura et al. 
discloses that the piezoelectric composition has a perovskite crystal structure. While 
Kimura et al. does not explicitly state that the composition has a perovskite structure, 
this is merely an inherent property of the material. As Kimura et al. discloses the 
claimed composition, that composition would have the same material properties as the 
claimed composition. 

16. With respect to claim 1 3, the combination of Kimura et al. and Kennedy et al. 
discloses a piezoelectric ceramic composition as described in claim 12. Kimura et al. 
discloses that the perovskite crystals belong to an orthorhombic system. While Kimura 
et al. does not state explicitly that the crystals of the composition belong to an 
orthorhombic system, this is merely an inherent property of the material. While there 
may be examples of perovskite materials that are not orthorhombic, the crystal structure 
remains an inherent material property. As Kimura et al. discloses the claimed 
composition, that composition would have the same material properties as the claimed 
composition. 

17. With respect to claim 14, the combination of Kimura et al. and Kennedy et al. 
discloses a piezoelectric ceramic composition as described in claim 1 . Kimura et al. 
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discloses at least a pair of electrodes which are in contact with the piezoelectric 
member (column 4, lines 57-59). 

18. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kimura 
et al. in view of Kennedy et al. and Nishida et al. (US 2002/0066882). 

1 9. With respect to claim 1 1 , the combination of Kimura et al. and Kennedy et al. 
discloses a piezoelectric ceramic composition as described in claim 1 . 

Neither Kimura et al. nor Kennedy et al. discloses expressly that the composition 
contains, in addition to K, Na, Nb, M1, M2, and M3, metallic element Sb, wherein Nb in 
the formula is partially substituted by Bb. 

Nishida et al. teaches a piezoelectric ceramic composition in which metallic 
element Sb partially substitutes for Nb (Paragraphs 7 and 8). 

At the time of invention, it would have been obvious to a person of ordinary skill 
in the art to combine the Sb of Nishida et al. with the piezoelectric ceramic composition 
of Kimura et al. as modified by Kennedy et al. as Sb is a well-known functional 
alternative to Nb, and Ta (Paragraph 8 of Nishida et al.). 

Conclusion 

20. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Suzuki (US 6278138) discloses a broad range of piezoelectric 
ceramic compositions (column 9, lines 19-30), and also teaches that materials such as 
those in Kimura et al. have perovskite crystal structures. Furukawa et al. (US 
2003/0134738) discloses that orthorhombic structures are among the common 
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structures taken by perovskite materials, and that the constituent materials of Kimura et 
al. are of an orthorhombic structure (Paragraph 41 ). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Derek J. Rosenau whose telephone number is 
(571)272-8932. The examiner can normally be reached on Monday thru Thursday 7:00- 
5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Darren Schuberg can be reached on 571-272-2044. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Derek J Rosenau 

Examiner 

Art Unit 2834 

ID. J. R.I 

Examiner, Art Unit 2834 



Application/Control Number: 10/558,383 
Art Unit: 2834 

/Darren Schuberg/ 

Supervisory Patent Examiner, Art Unit 2834 



